INTRODUCTION
============

Along with the aging of society, the number of elderly with reduced cognitive function have been increasing worldwide.^[@ref1],[@ref2])^ It was estimated that more than 131.5 million people would affected by dementia by 2050.^[@ref1])^ In a study that used an adapted version of the Child Health and Nutrition Research Initiative method, this global problem was recognized as a high priority.^[@ref3])^

In order to discuss the size of burden caused by dementia, objective methods to measure the cognitive function are essential. The Mini-Mental State Examination (MMSE) is the most commonly used tool in the United States.^[@ref4])^ For use with an Asian, 28 tools in seven Asian languages have recently been listed.^[@ref5])^ Among them, MMSE, Montreal Cognitive Assessment (MoCA), Revised Hasegawa's Dementia Scale (HDS-R), and Clock Drawing Test (CDT) were identified to be relatively common, among which only HDS-R has been developed on an Asian population sample.

Hasegawa's Dimentia Scale was developed by Kazuo Hasegawa in 1974, and it was revised (HDS-R) in 1991.^[@ref6])^ The orginal HDS-R was developed in Japanese, and it was then translated in English.^[@ref7])^ Additionally, Korean^[@ref8],[@ref9])^ and Chinese.^[@ref10],[@ref11])^ versions of the tool exist. The full score of HDS-R is 30 points. A score of 20 points or lower is considered to be an indicator of the presence of dementia. To measure cognitive function accurately, both cooperation of the examinee and the skill of examiner are necessary. Accordingly, an HDS-R manual was developed to standardize the skills of examiners.^[@ref7])^

Additionally, tools need to take the cultural background of the examinee into consideration. Accordingly, tools need to be adapted to fit the cultural situation of the country where the tool is applied. This article reports the development process of a Lao language version of HDS-R. Owing to the absence of a cognitive function test in the Lao language, a questionnaire and manual for the Lao language version of HDS-R were developed through cooperation between researchers of Lao PDR and Japan.

MATERIALS AND METHODS
=====================

Process to translation
----------------------

The English version of the HDS-R and its manual was adopted from the paper by Imai and Hasegawa.^[@ref7])^ This version is compatible to the original Japanese version of the tool, but a few expressions have been modified slightly to fit the language characteristics of English. The following points of the English version were further modified to fit the culture of Lao PDR, after which a pilot study was conducted.

Question 3: "Hospital" was replaced with "healthcare facility", because there are several types of medical facilities in Lao PDR, such as hospital, clinic, health center, etc.

Question 4: "Cherry blossom," "tram," and "plum" were replaced with "frangipani (plumeria)," "tuk-tuk," and "tamarind," respectively.

Question 8: The objects to be memorized were shown with pictures, not actual objects.

Question 9: The explanation, "Enter in the given space the names of the vegetables the subject calls and avoid double entries. Since this question is intended to observe generating fluency, discontinue the question if the name of the first or subsequent vegetable is not called for 10 seconds. Give 0 points to 0--5 vegetable(s), and for each vegetable name after the 5th one, give to 1 point each."^[@ref7])^ was replaced with "List the names of the vegetables the [examinees]{.ul} recalls. [Do not count duplicated answers]{.ul}. Since this question is intended to observe generating fluency, discontinue the question if [the examinees cannot recall another]{.ul} name [of vegetables for 10 seconds]{.ul}. Give 0 point to 0--5 [name]{.ul}(s), [then give one point]{.ul} for each name after the 5th one. [For example, 8 names is 3 points]{.ul}." (underlined for the modified words) in order to be easier to be understood.

The English version was translated into the Lao version by the Vientiane team. The Lao version was back-translated into English by two Lao researchers at Nagoya, who had no contact to the Vientiane team in the past. The back-translated English version were compared with the original English version by the Nagoya team. The differences between the original and back-translated versions were discussed to build consensus between both teams.

Interviewers and interviewees
-----------------------------

The draft of Lao version HDS-R questionnaire and manual was distributed to three female research doctors (interviewers). The background and purpose of the HDS-R were explained to them before the interview was conducted.

The interviewees were volunteers living in a community of Vientiane Capital and healthcare staff working in the community. The participants enrolled were aged 30 years or older, were superficially healthy, lives with their family, and used the Lao language. We asked the volunteers (14 persons) to visit a community hospital. We also visited a neighbouring community to enroll the volunteers (16 persons). For the first 11 persons, the "day of the week" pertaining to Question 2 was not asked, confusing the "day of the week" and "the day of the date". Accordingly, the full score for this group was 29 points.

Revision of Lao version
-----------------------

During the interviews conducted using the draft of the Lao version of the HDS-R, interviewers recorded the instances of misunderstanding of the interviewees due to the erroneous, unnecessary, or redundant instructions described in the draft manual, as well as incovenience in the draft questionnaire. Based on the recorded comments, the three interviewers, Lao researchers, and Japanese researchers had a half-day discussion for re-examining the questionnaire and manual one by one to make revisions based on concensus.

Ethical issues
--------------

The purpose of the questionnaire study was explained before the interview. Consent was obtained from interviewees and/or family members. In these pilot interviews, the age, sex, and place (community hospital or their residence) were recorded in addition to the responses to the HDS-R questions. The data were collected by three female public health doctors. The dataset was made anonymously. This study was approved by National Institute of Public Health, Ministry of Health, Lao PDR, according to the rule of Lao PDR.

RESULTS
=======

Characteristics of interviewees and score
-----------------------------------------

In order to examine the applicability of the draft Lao version of the HDS-R, a wide range of interviewees were preferable, although the representativeness of population was not necessary. [Table 1](#table1){ref-type="table"} shows the mean scores and standard deviations according to the age and sex of the participants. The score distributed from 4 to 30 points, with an average of 24.7 (standard deviation 5.4) points. Three persons had the full score. Those with a score of 20 points or lower were 6 (20.0%). In these pilot interviews, the average score was high in females than in males. As expected, the average score was lower in the older age groups.

###### 

Score mean (m) ± standard deviation (SD) of Revised Hasegawa's Dementia Scale according to age group and sex

  Characteristics   Males         Females         Total                                    
  ----------------- -------- ---- --------- ----- ------- ---- ------ ----- -- ---- ------ -----
  Age (years)       31--49   0    --        --            6    28.7   1.4      6    28.7   1.4
                    50--59   4    25.0      4.7           6    26.0   3.7      10   25.6   3.9
                    60--69   3    21.3      4.9           5    25.8   2.6      8    24.1   4.0
                    70--84   5    18.8      8.6           1    27.0   --       6    20.2   8.4
  Total                      12   21.5      6.7           18   26.9   2.8      30   24.7   5.4

The full score of 11 interveiwees were 29, because one question on the day of the week was not asked.

Revision of the Lao version HDS-R and its manual
------------------------------------------------

In the discussion held after these interviews, the following were pointed out, and the relevant changes were made. 1) Question 2: It is more natural to mention the question in the following order; day of the week, date, month, and year in Lao PDR. 2) Question 6: Only the explanation of having to "repeat backwards" was considered difficult to understand. Additional phrases, "for example, 3--2--1 for 1--2--3." would be useful for interviewees to understand the meaning of the question. The necessity to adding "(If failed, go to Question 7.)" was expressed. 3) Qustion 8: It was found that using the term "money" with a picture of 50,000 Kip bill (equivalent to 6 USD) would be better than using the word "coin." Further, it was also decided that it would be better to have five pictures on one sheet than having only one picture per sheet. 4) In the draft version, it was not clear how long should the interviewer wait for the response. As a general rule, a clear criteria, i.e., 10 seconds, was fixed to ensure standardization of the wait time. To ensure consistency, the 5 seconds mensioned in Question 3 was changed to be 10 seconds. 5) For those with ear problems, it was decided that interviewers would repeat the question twice. Thus, the questionnaire and manual were revised based on the findings of the discussion.

DISCUSSION
==========

This study reported the development process the Lao version HDS-R questionnaire and manual. Since there were no established tools to measure cognitive function in Lao PDR, this Lao version would be useful for the studies on cognitive function among those using Lao language. The process adopted in the present study, including back-translation, is a standard method used for the development of a different language version.^[@ref12],[@ref13])^ In addition, the modification to avoid misunderstanding of interviewers and interviewees has been done. Since the other standard questionnaires have not been established in the Lao language, the comparisons of the Lao version of HDS-R with the others remains to be examined.

HDS-R is similar to MMSE. These two tools have been reported to exhibit a high correlation.^[@ref8])^ One problem in MMSE is a question asking to read sentence and conducted as the sentence instructs, such as "close your eye". This question doesn't work for the illiterate people. There is no question to read letters in HDS-R, making it possible to apply this tool in areas with a high illiteracy rate.

The following are to be discussed for the Lao version HDS-R development. First is the accuracy of translation. In this study, the back-translation was used, which ensured that errors in translation would be detected. Even in the first translation, no serious errors were found. Second is the appropriateness of questions in view of the life and culture in the country. In the Japanese version, the word "cherry blossom" is used in Question 4 for the word repeating, which is not the word of daily use in Lao PDR. The items were selected by Lao researchers. Third is the easiness in the usage. In the present study, pitcures of five objects were presented on one sheet in Question 8. Fourth is the standardization of interview skills. A general rule of waiting for 10 second before moving to the next question was established in the present study. Additionally, the rule of repeating the question twice for subjects with hearing problems was introduced. Through manual development and the pilot study, the skill transfer could be made to Lao research group. The last is the comparability of the HDS-R score among the different versions of HDS-R. The validation of comparability of the tool is a quite difficult problem owing to the cultural and infrastructural differences among countries.

The following were the limitations of the present study. First, the interviews with 30 co-operative vulunteers might not cover the situation of complicated cases such as those of emotionally unstable or hostile elderly, although this problem is common to the other tools. In addition, since only 6 participants (20%) had a score of 20 points or lower, the problems among those with reduced cognitive function might not be detected in this pilot study. Second, this report was based on the experience of the talented doctors. In order to introduce it widely to healthcare staff, the development of another manual or of appropriate training programs might be necessary. Lastly, the repeatability of the score among the same interviewer and among the different interviewers was not measured. Neither the validity was measured. These problems remain to be the next step of the development of the Lao version.

In conclusion, a Lao version of HDS-R was developed through back-translation and a pilot study. To identify the potential problems and usefulness of this version, large sample studies need to be conducted in Lao PDR.
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